The stress-responsive chaperone alpha-crystallin 2 is required for pathogenesis of Mycobacterium tuberculosis.
Mycobacterium tuberculosis has two members of the alpha-crystallin (Acr) family of molecular chaperones. Expression of Acr1 is induced by exposure to hypoxia or nitric oxide and is associated with bacterial persistence in a non-replicating state. Expression of Acr2 is induced by heat shock, oxidative stress, and uptake by macrophages. We have shown that Acr2 continues to be expressed at a high level during both acute and chronic infection in the mouse model, with an increased ratio of acr2:acr1 mRNA in the persistent phase. Deletion of the acr2 gene resulted in a decrease in the resistance of M. tuberculosis to oxidative stress but did not impair growth in mouse bone marrow macrophages. There was no difference in bacterial load in mice infected with an acr2 deletion mutant, but a marked alteration in disease progression was evident from reduced weight loss over a prolonged infection. This correlated with reduced recruitment of T-cells and macrophages to the lungs of mice infected with the acr2 mutant and reduced immune-related pathology. These findings demonstrate that both alpha-crystallins contribute to persistent infection with M. tuberculosis and suggest that manipulation of acr expression can influence the host response to infection.